This document compiles information on the drilling and construction, well development, pump installation, and sediment testing applicable to wells 299-W19-41 and 299-W19-42. Appendix A contains the geologist's log, the Well Construction Summary Report, and Well Summary Sheet (as-built diagram); Appendix B contains results of laboratory measurements of particle size distribution, pH, conductivity, and calcium carbonate and moisture contents; and Appendix C contains geophysical logs. Aquifer tests (slug tests) were performed on both new wells. Results fiom the aquifer tests will be reported elsewhere. Additional documentation concerning well construction is on file with Bechtel W o r d , Inc., Richland Washington.
English units are used in this report because they are used by drillers to measure and report depths and well construction details. The conversion is made by multiplying feet by 0.3048 to obtain meters; or multiplying inches by 2.54 to obtain centimeters.
Well 299-Wl9-41

. 1 Drilling
Well 299-W19-41 was drilled using an air rotary rig. The well was drilled to a total depth of 264.5 ft below ground surface (bgs) during September 1998. Temporary 8 5/8-in.-outsidediameter, carbon steel casing was used fiom ground surface to total depth. About 300 gal of water were added to the borehole at 264.5 ft bgs to keep finegrained sediment out of the casing. 
Well Completion
The permanent casing and screen were installed in well 299-W19-41 in September 1998. A Pin.-inner-diameter, stainless steel, wire wrap (0.01 in. slot) screen was set fiom 255.14 to 220.05 ft bgs. The permanent casing is LZ-in.-inner-diameter stainless steel fiom 220.05 ft bgs to 2.0 ft above ground surface.
Centralizers were placed at the top and bottom of the screen and every 40 ft from the screen to the surface. The bottom of the screen has a Pin. end cap.
Silica sand (20-40 mesh) was placed around the screen and casing from 264.5 to 210.4 ft bgs. The annular seal is medium bentonite chips fiom 210.4 ft to 10.5 ft bgs and Portland cement fiom 10.5 ft to the surface, A carbon steel protective casing with locking cap covers the well. A 4 R by 4 R by 6 in. concrete pad was placed around the .well at the surface with four protective steel posts set into the concrete. A brass marker stamped with the well number was placed into the concrete. The Well Construction Summary Report and the Well Summary Sheet (as-built) are included in Appendix A.
The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal position of the well was determined by global positioning system observations referenced to horizontal control stations established by the U.S. 
Well Development and Pump Installation
Well 299-W19-41 was developed on September 30,1998. A temporary, 2 hp submersible pump was used to remove approximately 1,075 gal of formation water fiom the well at 7 gdmin. The final turbidity was 2.01 NTU. Sediments encountered during drilling were predominantly sand and sandy gravel from the surface to about 89 ft bgs; silty sands and silt fiom 89 to 138 ft bgs; caliche fiom 138 to 141 ft bgs; and silty, sandy gravel, sandy gravel and gravelly sand fiom 141 to 265'ft bgs. A clastic dike was identified by the geologist at 12 1 ft bgs based on sediment texture.
Grab samples for particle size distribution were collected at 30 and 70 ft bgs. Test results show that the 30-ft sample is about 80 weight percent gravel and the deeper sample is dominantly sand with considerable silt and clay. Particle size data are included in Appendix B.
Grab samples also were collected at 5-ft intervals fiom the surface to 140 ft bgs for laboratory measurements of calcium carbonate and moisture contents, pH, conductivity, cation exchange capacity, and extractable ions. Except for the nitrate concentration in the extracts from the 5-ft and 1 5 4 samples, the results of the analyses indicate that the sediments encountered during well installation are typical for natural Hanford Site sediments. The two anomolous nitrate values may represent a natural heterogeneity or a past near-surface spill. Two zone in the sediment profile have high carbonate content; 25 to 60 ft bgs and 138.5 to 140 ft bgs. The latter zone coincides with a caliche zone indicated on the geologists log. The results of all laboratory measurements of are in Appendix B.
Sediment samples also were collected from well 299-W19-42 for geologic description and archive at approximately 5-ft intervals from the surface to 141 ft bgs and 10-ft intervals from 140 to 265 ft bgs. The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contaminants. No contamination was noted.
The well was logged using high resolution, spectral gamma-ray instrumentation from the surface to 139 ft on September 9,1998, and fiom 118 to 262 fi on September 13,1998. The onlyman-made radionuclide detected was cesium-137 from the surface to 10 ft bgs with a maximum activity of 8.7 pCYg at 1.25 ft bgs. The geophysical logs are in Appendix C.
Well Completion
The permanent casing and screen were installed in well 299-W19-42 in September 1998. A 4-in.-inner-diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 22028 to 255.37 ft bgs. The permanent casing is 4-in.-inner-diameter stainless steel from 22028 ft bgs to 2.0 ft above ground surface. Centralizers were placed at the top and bottom of the screen and every 40 ft fiom the screen to the surface. The bottom of the screen has a 4-in. end cap.
The filter pack is 20-40 mesh, silica sand and was placed 
Well Development and Pump Installation
Well 299-W19-42 was developed on September 22,1998. A tempomy, 2 hp submersible pump was used to remove about 1,125 gal of formation water from the well at 6 to 7 gamin. 
Physical and Chemical Properties Data
This Appendix includes the results of laboratory testing for particle size distribution, moisture content, calcium carbonate content, pH, electrical conductivityy cation exchange capacity, and water extractable ions.
Moisture content was measured as weight loss after drying an aliquot of the bulk sample at 105°C for 24 h or until weight was c o n k t for two consecutive measurements.
Calcium carbonate content was determined as the gravimetric equivalent of measured total carbon fiom an air-dried aliquot of the 4 mm fraction. The sample was combusted in a total carbon analyzer at 975°C and the weight of evolved carbon dioxide was determined and converted to CaIcium carbonate equivalent. Reagent grade calcium carbonate was used as a standard. Instrument precision was f3 wt?! based on replicate measurements of reagent grade calcium carbonate. Exchangeable cations were determined by inductively coupled plasma analysis UCP) after exchange with an ammonium acetate solution. Twenty grams of air dried sediment was mixed with 50 mL of 1M ammonium acetate for 16 h. Electrical conductivityy pH, and major cations and anions were determined fiom a 1: 1 waterxediment extract. The concentrations of major cations were measured with ICP, anions were determined by ion chromatographyy and akakity was measured by titration. Electrical conductivity and pH were determined fiom unfiltered aliquots and cations and anions fiom aliquots of solution filtered through 0.45 pm membranes.
Particle size analysis was done using standard sieve techniques. Samples were oven dried at 105°C for 24 h (or until weight was constant for two consecutive measurements) prior to analysis. 
B. 1
Geophysical Logs
This appendix contains the high purity, germanium spectral gamma-ray log. The log was run by Waste Management Federal Services, Inc., Northwest and log data analysis completed by Three Rivers Scientific Company. Included with the log is a Log Header sheet, Acceptance QA Processing data, and a 
